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(57) PecfeepaT: 

M3o6peTeHne MoxeT 6biTb ncnorib30BaHO 

flnfl M3rOTOBJieHMfl BblCOKOMOIUHblX 

TpaH3MCTopoB, TupucTopoB, fl^oflOB n APyrwx 
nonynpoBOflHMKOBbix CTpyKTyp. B cnocooe 
noBepxHOCTb MeTanriMHecKoro ocHOBaHMfl nofl 

KpHCTaJIJIOM BbinOJIHflfOT peGpucTOM c 
oflUHaKOBbiM HanpaBneHneivi pe6ep. Ha 
noBepxHocTM MeTannnHecKoro ocHOBaHi/m BHe 
pacnono>KeHMa KpucTanna c|DopMMpyK)T 
nyKneBKy. Ilepefl nafiKow npon3BOflfiT 
o6ny>KMBaHne MeTanni/mecKoro ocHOBaHUfl c 
nyKneBKOM Mepe3 i-o6pa3Hyio npope3b b 
nnacTMHe. npn stom nnacTHHy HaKnaAbiBaioT Ha 
noBepxHOCTb MeTannn^ecKoro ocHOBaHMfl 
pa3MeLi^eHneM ropn30HTanbHOM nacTH npope3M 
nonepeK pe6ep ocHOBaHMfl. BepTMKaribHyfo 
nacTb npope3H pa3MeLU,afOT c 3axoflOM Ha 
nyKneBKy. nocne o6cny>KviBaHHfl 
MeTannnHecKoro ocHOBaHns n nyKneBKH 
nnacTMHy yAanafOT. nepefl nafiKofi fleTanew 

yCTaHaBJlUBaHDT BblBOflbl. OflHH H3 BblBOAOB 

npeflBapMTenbHO n3n/io~aioT n HaKnaAbiBaioT Ha 
nyKneBKy. ripn stom H3omyTyio nacTb BbiBOfla 
pacnonarafOT Me>KAy nyKneBKofi n KpaeM 
KpucTanna. no MeHbLuefi Mepe oflHH H3 flpyrux 
BblBOAOB HaKnaAbiBafOT Ha Hapy>KHyfo 



noBepxHOCTb KpucTanna. nonynpoBOAHMKOBbiM 
npn6op coAep>KHT MeTanni/inecKoe ocHOBaHne, 
KpucTann, ycTaHOBJieHHbiM Ha HeM, BbiBOAbi, 

AMGJieKTpHMeCKUM KOpnyC. MOHTa>KHblM KOHei^ 

OAHoro H3 BblBOAOB BbinonHeH c MsruGoM y Kpaa 
KpucTanna. Ha MeTanni/MecKOM ocHOBaHMM 
ccjDopMyjinpoBaHa nyKneBKa. noBepxHOCTb 
MeTanni/HecKoro ocHOBaHUfl noA KpucTannoM 
BbinonHeHa peopwcTow m sneKTpunecKM 
coeAHHeHa c KpucTannoM nepBbiivi cnoeM 
npunoa. H3m6 BbiBOAa pacnono>KeH Me>KAy 
nyKneBKOM v\ KpaeM KpucTanna. BbiBOA 
coeAHHeH c nyitneBKOM othm >Ke nepBbiM cnoeM 
npunon. flpyroM BbiBOA coeAHHeH c Hapy>KHOH 
noBepxHOCTbfo KpucTanna, BTopbiM cnoeM 
npunoa. no3BonneT noBbicnTb KanecTBO 
MOL^Hbix nonynpoBOAHMKOBbix npuioopoB. 2c.m 
5 s.n. ab-nbi. 12 nn. 
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SEMICONDUCTOR DEVICE 



(57) Abstract: 

FIELD: manufacture of high power 
transistors, thyristors, diodes and other 
semiconductor structures. SUBSTANCE: surface 
of metallic base under chip is finned with 
the same orientation of fins. Bulge is 
formed on surface of metallic base outside 
chip. Before soldering metallic base is 
tinned through the slit of plate applied 
onto surface of metallic base in such a way 
that its horizontal portion is arranged 
across said fin, its vertical portion and 
bulge are overlapped. After tinning, plate 
with slit is removed and before soldering 
leads are placed. One of leads is 
preliminarily bent and applied onto bulge in 
such a way that its bent portion is arranged 
between bulge and chip edge. At least one of 
other leads is applied onto outer surface of 
chip. Semiconductor device includes metallic 
base, chip mounted on base, leads, 



dielectric casing. Mounting end of one lead 
is bent near edge of chip. Surface of 
metallic base under chip is finned and it is 
electrically connected with chip by means of 
first solder layer. Bent portion of lead is 
arranged between bulge and chip edge. One 
lead is connected with bulge by means of 
said first solder layer and other lead is 
connected with outer surface of chip by 
second solder layer. EFFECT: enhanced 
quality of high power semiconductor devices. 
7 cl, 12 dwg 
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M3o6peTeHne othochtca k TexHonornn 
nonynpoBOflHMKOBbix npw6opoB h mx 

KOHCTpyKI^HM M MO>KeT 6blTb HCnOJ1b30BaHO fln a 
H3rOTOBneHM?1 BblCOKOMOLiJHblX TpaH3HCTOpOB, 

TupucTopoB, A^OAOB m APVHX 

nonynpoBOAHMKOBbix CTpyKTyp. 

1/13BGCTGH CnOCOG naMKH BblBOAOB K 

3aroTOBKaM paAwoaneiviei-iTOB, BKXiioHafOLn.kiiTi 
ncnonb30BaHne KacceTbi Ana OAHOBpeivieHHOw 
nawKi/i AeTanew HecKonbKwx paAHoaneivieHTOB, 
KOTopyfo BbinoriHflfOT M3 6a30BOM nnacTMHbi c 
THe3AaMM Arm pa3MemeHHH b Ka>KAOM H3 hhx 
paAnoaneivieHTa, n c na3aMM Ana pa3Mei_i46HMfi b 

HHX BblBOAOB, KOTOpbie CBfl3aHbl C THe3AaMH M 

HapyKHOM noBepxHOCTbfo 6a30BOM nnacTUHbi, n 
M3 btopom nnacTUHbi conparafOLnePicfl c 6a30Bofi 

C BQ3MO>KHOCTbHD c£HKCaLlMM BblBOAOB K 

noBepxHOCTH paAnoaneivieHTa, HarpeBaHne 
KacceTbi c pa3Meu4eHHbiMM b Hew 
paAnoaneivieHTaMU, BbiBOAawin v\ npunoeivi, ee 
oxna>KAeHMe (1). 

B gtom cnoco6e Bee onepaL^nn MOHTa>Ka 
BblBOAOB k paAnoaneMemy BbinonHflfOTca 
OAHOBpeivieHHO bo Bpeivia OAHOKpaTHoro HarpeBa 
KacceTbi 3a cneT npeABapnTenbHoro 
o6cny>KHBaHMfl Bcex KOHTaKTupyjoLi^nx 
noBepxHOCTePi paAHoaneMeHTOB n BblBOAOB, hto 
no3Bon?ieT He noABepraTb nocne 3Toro 
paAMoaneMeHTbi KaKHM-nn6o AonoriHUTenbHbiM 
c6opoHHbiM onepaLiMAM, Hanpniwep, pa3BapKaM, 
CBapKaM, naCiKaM. OAHOKpaTH bi \a 

OAHOBpeMeHHbiM HarpeB no3BonfieT 
3cf)0eKTHBHO nporpeBaTb Bee MOHTMpyeMbie 
paAMOKOMnoHeHTbi npn oahow h toCi >Ke 
TeivinepaType, hto noBbiiuaeT KanecTBO 
coeAHHeHMbi. npunofi b stom cnocoSe 
ycTaHaBnuBaeTca b cooTBeTCTByioLUHfi na3 
KacceTbi b BHAe neHTbi, hto nosBonaeT 
M3roTaBnnBaTb stum cnocoooM OTHOCMTenbHO 
npocTbie paAnooneivieHTbi, HanpuMep, 

KOHfleHCaTOpbl. 

OrpaHMHeHneM 3Toro TexHunecKoro 

peLUeHMfl ABnfleTCfl HeB03MO>KHOCTb 

npniweHeHM^ MeTOAa AJ~ifl H3roTOBneHMfl 
npwoopoB c BbicoKHMM BennHUHaMU paboHi/ix 
tokob, nocKoribKy BbiBOAbi paAnoaneivieHTa 
npunanBaioTca c AByx era npoTHBonono>KHbix 
ctopoh coocho KOHTaKTHbiM nnoLLiaAKaivi n 

OTCyTCTByeT B03M0>KH0CTb HCnOTlb30BaHMfl 
KOHT3KTHOM nJIOIAaAKH , CBfl3aHHOM C 

MeTannnnecKUM ocHOBaHHeM, Arm 

Bbi co kog cjDcjDe kt n b h o ro OTBOAa Tenna. B KacceTe 

OTCyTCTByHDT CpeACTBa ATI^ npH>KMMa BblBOAOB K 

paAnoaneivieHTy no Mepe pacnnaBneHi/ia 
npnno?i, TaK KaK ncnonb3yeMbie b ycTpoMCTBe 
npy>KHHHbie 3aMKM cny>K3T Arm QbnKcai4Hi/i 
BblBOAOB, paA^ooneivieHTOB, 6a30BOM nnacTUHbi 
m BTopow nnacTUHbi TonbKO OTHOCMTenbHO Apyr 
Apyra, hto yxyALuaeT KanecTBO KOHTaKTa w, 
cooTBeTCTBeHHO, TennooTBOAa npn 

ncnonb30BaHnn AaHHoro cnocooa A^a 
M3roTOBneHM5q molahnx npn6opoB, Tpe6yK)U4Hx 
ocyu4ecTBneHM?i bo3mo>khocth n3roTOBneHnn 

HH3KOOMHblX nnOCKOCTHblX KOHT3KTOB, 

cnoco^Hbix o6ecneMMTb npoTeKaHne 6"onbiunx 
tokob m o6naAaioLHMX 6oribLUHM TennoBbiM 
pacceaHneM. 

H3BecTeH cnocoo" MOHTa>Ka BbiBOAa 
paAnoaneivieHTa k KOHTaKTHotf nnoLAaAKe, 

BKnKDHaKDIAUM 06Cfiy>KMBaHHe KOHTaKTHOW 

nnoLAaAKM nepe3 npope3b b nnacTMHe, KOTopyio 
pacnonaraioT Ha noBepxHOCTH KOHTaKTHoCi 
nnou^aAKH, BbiBOA M3rn6aioT m HaxnaAbiBaioT Ha 
oony>KeHHyK) npope3b, 3aTeM npoM3BOA?iT 
HarpeBaHMe BbiBOAa coBMecTHO c KOHTaKTHOM 
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nnoiAaAKOM n mx oxna>KAeHMe (2). 

B stoivi TexHunecKOM peiueHnn nnacTMHa 
cny>KMT a^i^ ycTpaHeHM5i pacTeKaHMfi npi/inoa 
OTHOcnTenbHO KOHTaKTHoPi nnou^aAKM M A*™ 
ynyniueHUfi KanecTBa npucoeAHHeHM^ BbiBOAa 
paAMoaneivieHTa k Hew. 

OrpaHUMeHnaiwin Tex huh ecKO ro peujeHMfl 
aBnatoTcn: HeB03MO>KHOCTb yAaneHMa nnacTUHbi 
nocne MOHTa>Ka, TaK KaK buboa 
ycTaHaBnuBaeTca HenocpeACTBeHHO Ha 
nnacTHHe; HeAOCTaTOHHan acjDqbeKTHBHOCTb 
TennooTBOAa, oo"pa3yeMoro napoM 

conpfl>KeHHbix aneivieHTOB - KOHTaKTHaa 
nnoiAaAKa m BbiBOA; yBenMneHne raoapi/iTOB 
n3-sa HeB03iwio>KHOCTM yAaneHMfi nnacTUHbi 
nocne naMKH Ana nony-ieHM?! yKa3aHHoro Bbiiue 
nono>KMTenbHoro pe3ynbTaTa. 

H3BecTeH nonynpoBOAHUKOBbiM npn6"op, 
co Ae p>Ka wiyvA ocHOBaHne, KpucTanri, 

ycTaHOBneHHbiM Ha HeM, BbiBOAbi, sneKTpuHecKM 
coeAHHeHHbie c KpucTannoM, AH3neKTpnHecKMM 
Kopnyc, pacnono>KeHHbM Ha ocHOBaHnn BOKpyr 
KpucTanna m BOKpyr bnboaob (3). 

nonynpoBOAHMKOBbiM npn6op BbinonHeH b 
CTaHAapTM3npoBaHHOM Kopnyce, nnocKOCTHbie 
napannenbHbie BbiBOAbi KOToporo pacnonoKeHbi 
b oahom nnocKOCTM n HanpaBneHbi b oAHy 
CTopoHy, hto ynpomaeT b Aa-nbHeMiueM MOHTa>K 
TaKoro npnoopa. BiviecTe c TeM, BbiBOAbi 3Toro 
npuSopa coeAHHeHbi c KpucTannoM 
nocpeACTBOM nepeMbineK, hto yxyALuaeT 
scjDcjDeKTMBHOCTb KOHCTpyKLjMM npn6opa npn ero 
ncnonb30BaHnn b KanecTBe BbicoKOMOii^Horo 
ycTpoPicTBa c 6"onbLUHMH BennnnHaMM pa6onnx 
tokob, TaK KaK nepeMbNKM npn 6onbLunx 
nnoTHOCTfix tokob neperopaiOT b nepByio 
onepeAb, a KpucTann ycTaHOBneH Ha ocHOBaHMM 
nepe3 AonoxiHUTenbHyio MeTannM3MpoBaHHyio 
AMGneKTpMHecKyio noAnoKKy, hto pe3KO 
yxyALuaeT TennooTBOA ot ero noBepxHOCTM. 

HanSonee 6jih3khm TexHunecKUM peiueHneM 
An?i cnocoGa, KaK o6"beKTa nso6peTeHi/m, 
fiBnyieTcq cnoco6 MOHTa>Ka A©Taneki 
nonynpoBOAHMKOBoro npn6opa k ocHOBaHnio, 
BKJIIOHaiOLi^MCl cjDopMnpoBaHne Ha noBepxHOCTM 
MeTannnnecKoro ocHOBaHns, o6paii\eHHOM k 
KpucTanny, o6nacTH npunoa, B03Bbii_uaioLL^eMCfl 
HaA noBepxHOCTbHD MeTajinnnecKora ocHOBaHMfl 
c B03MO>KHOCTbK) 3aTeKaHnn npunofi noA 
KpucTann, nawKy OAHOBpeMeHHbiM HarpeBOM 
AeTanew, v\x oxna>KAeHMe (4). 

B 3tom cnoco6e b MeTannnnecKoivi 
ocHOBaHnn BbinonH^KDT yrnyoneHfie, b KOTopoe 
BCTaBnaHDT KyconeK npuinofl c B03BbiiueHMeM HaA 
noBepxHOCTbfo MeTannnnecKoro ocHOBaHnq, a 
caivi KpucTann ycTaHaBnuBaioT Ha 
MeTanjinnecKOM ocHOBaHkin c ero Hano>KeHMeM 
Ha npunoti. ripn OAHOBpeMeHHOM HarpeBe 
MeTannnnecKoro ocHOBaHM^ m KpucTanna 
nponcxoAUT 3aTeKaHne npunofl noA 
noBepxHocTb KpucTanna, con puKacaioLAy iocs c 
ocHOBaHneM. Cnoco6 bo3mo>kho ncnonb30BaTb 
npn rpynnoBOM MOHTaKe KpucTannoB Ha oahom 
MeTannnHecKOM ocHOBaHnn. 

OrpaHnneHUflMH cnoco6a ?iBn?iK3TC?i: 
HeoAHopoAHOCTb cnofl noA KpucTannoM, TaK KaK 
nocne HarpeBaHi/m 6nn>Ke k oGnacTM 
pacnono>KeHMfi KycKa npunon ToniAHHa cnoa 
npunoa OKa3biBaeTCiR 3HannTenbHO 6onbLue, HeM 
y npoTMBonono>KHOM kpomkm KpucTanna, hto 
yBennHUBaeT conpoTUBneHMe OMnnecKoro 
KOHTaKTa m yxyAwaeTCfl ero KanecTBo; M3-3a 
3a3opa Me>KAy MeTannnnecKUM ocHOBaHMeM m 
KpucTannoM B03HHKaeT BbicoKoe 3HaneHne 
nepexoAHOM eiviKOCTH, hto yxyALuaeT 
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noBTopfleMOCTb nacTOTbi xapaKTepucTHK; 
KpMCTanri npn>KMMaeTCfl k MeTannnHecKOMy 

OCHOBBHUMD nOfl A^WCTBHeM COOCTBeHHOH CklJIbl 

T^xecTM, 3to yMeHbLuaeT nnoTHOCTb ero 
npuneraHMfl k MeTannnnecKOMy ocHOBaHnio n 
Bbi3biBaeT yxyfliueHMe TennooTBOAHbix 
xapaKTepucTWK npi/i ncnonb30BaHnn ashhoCi 

KOHCTpyKL4MM RSIR MOHTa>Ka MOLL^HblX A^OAHblX 

mum TpaH3MCTopHbix CTpyKTyp. Cnocoo" He 
npeAyciviaTpuBaeT oflHOBpeivieHHoro MOHTawa 
BbiBOAOB k Kpi/icTanny, noGTOMy B03HMKaeT 
cno>KHOCTb npucoeflUHeHMfi bnboaob k 
KpwcTanny b eflMHOM TexHonorMHecKOM Ljwcne, 
npucoeflUHeHne >Ke BbiBOflOB nocne npunaMKM 
KpucTanna k MeTannnnecKOMy ocHOBaHMKO 
TpeoyeT iwiecTHoro HarpeBa MeTanni/inecKoro 
ocHOBaHHfl m KpucTanna no wecTy naCiKM 
BbiBOAOB, hto yxyflLuaeT KanecTBO KOHTaKTOB 
mjim TpeoyeT ncnonb30BaHne npunoeB c 
pa3nnHHbiMM TeMnepaTypaiwn nnaBneHkia, npn 
3tom b i4enoM yBeriMHUBaeTCfl BpeMfl MOHTa>Ka. 

Hai/i6onee 6jih3khm TexHunecKUM pemeHneM 
Ana ycTpoficTBa, kbk oSteKTa M3o6"peTeHMfl, 
ABrmeTCfl nonynpoBOAHUKOBbifi npnoop, 
coflep>KaLL^HM MeTannnnecKoe ocHOBaHi/ie, 
KpucTann, ycTaHOBneHHbifi Ha HeM, BblBOAbl, 
BbinoriHeHHbie b BUfle nonoc, pacnorio>KeHHbix b 

OAHOW nJIOCKOCTM, BblBOAHbie KOHLJbl KOTOpblX 

HanpaBneHbi b OAHy CTopoHy, a MOHTa>KHbie 
KOHi4bi sneKTpuHecKH coeflMHeHbi cbommh 

LUHpOKMMM nOBepXHOCTflMH C nOBepXHOCTbKO 

KpwcTanna, npn stom MOHTa>KHbiM KOHeu OAHoro 
M3 BbiBOAOB BbinonHeH c H3rn6oM y Kpaa 
KpucTanna, RwsneKTpvmecKwi/i Kopnyc, 
pacnono>KeHHbiCi Ha MeTannnnecKOM ocHOBaHnn 
BOKpyr KpucTanna, ero BbiBOAOB BOKpyr BbiBOAa 
c M3r^6oM (5). 

B 3tom ycTpowcTBe nnocKOCTHoPi 
KOJineKTOpHbIM BblBOA BbinonHeH c M3rn6oM, 
KOTopbiM HannHaeTcn ot Kpaa moht3>khom 
nnoLi^aflKH n 3aKaHHMBaeTca He aoxoaa flo 
Topi^eBOM noBepxHOCTH Kopnyca, hto 
onpeAeneHO ero reoMeipi/inecKHMH pa3MepaMH. 
ripen My mecTBOM 3Toro ycTpoficTBa flBnaeTca 

B03MO>KHOCTb MOHTa>Ka B CTaHflapTM3 UpOBaHHOM 

Kopnyce 6e3 M3MeHeHHfl ero ra6apnTHbix 
pa3MepoB. 

B TO>Ke BpeMfl BblBOA c M3rn6oM 
npocTupaeTca noA hmwhkoko noBepxHOCTb 
KpucTanna, a caM KpwcTann ycTaHOBJieH Ha 
npoivie>KyTOHHOM KepaMnnecKoPi noAJ~io>KKe. 3to 
npuBOflMT k yBSJiHHGHMKD nonepeHHbix ra6apMTOB 
napbi: KpucTann-MeTannHHecKoe ocHOBaHwe, a 
ochobhom HeAOdaTOK A^HHoro TexHnnecKoro 

peLUeHMfl - HeB03MO>KHOCTb SCfDCjDeKTMBHOrO 

TennooTBOAa ot Hn>KHeM noBepxHOCTn 
KpucTanna M3-3a ncnonb30BaHna KepaMi/inecKoPi 
noAno>KKn Me>KAy KpncTannoM n MeTannnnecKHM 
ocHOBaHneM. TaKoe ycTpoMCTBO npnMeHnivio 
TonbKO Anfl co3AaHHfl ManoMOLAHbix 
TpaH3MCTopoB, y KOTopbix TpeoyeTca pa3HecTH 
Ha bo3mo>kho oonbLuee paccTOAHwe 
KonneKTopHbiM BblBOA ot MeTannnnecKoro 

OCHOBaHMJI. 

3aAana, peujaeMaa M3o6"peTeHneM, - 
noBbiujeHne KanecTBa moluhnx 

nonynpoBOAHMKOBbix npnoopoB. 

TexHunecKUM pe3ynbTaT, AOCTMraeMbiM npn 
ocyLMecTBneHMM cnocooa, - noBbiujeHne 
KanecTBa npncoeAMHeHH5R KpucTanna k 
MeTannnnecKOMy ocHOBaHMKD m BbiBOAOB k 
npn6opy, o6ecneneHne bosmokhocth 
ocyLnecTBneHH?i naMKM b eAUHOM 
TexHonornnecKOM i4MKne npn coKpa^eHnn ee 
BpeiweHU, yBennneHMe BbixoAa roAHbix 
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npn6opoB. 

TexHi/NecKHfi pesyribTaT, AocTuraeMbitf npn 
BbinonHeHnn ycTpoC^CTBa, - oGecneneHMe 
3c()c)DeKTHBHoro TennooTBOAa ot noBepxHOCTn 
KpucTanna, noBbiujeHne moli^hocth npn6opa m 
Ka^ecTBa KpenneHMfl ero BbiBOflOB. 

flna peujeHi/m nocTaBneHHOM 3aAann c 
AOCTH>KeHneM yKa3aHHoro TexHunecKoro 
pe3ynbTaTa b M3BecTHOM cnoco6e MOHTa>Ka 
AeTanew nonynpoBOAHUKOBoro npnGopa k 
ocHOBaHMKD, BKnKOHaioLAeM cjDopivinpoBaHMe Ha 
noBepxHOCTn MeTannnnecKoro ocHOBaHM?i, 
o6pau4eHHoCi k KpucTanny, o^nacTM npuno^, 

B03BblLLiafOLAeWCfl HaA nOBepXHOCTbK) 

MeTannnnecKoro ocHOBaHi/ia c B03MO>KHOCTbK3 
3aTeKaHMfl npunoa noA KpucTann, naMKy 
AeTanefi OAHOBpeMeHHbiM nx HarpeBOM, 
oxna^sHne, comacHO n3o6peTeHMio 
noBepxHOCTb MeTannnHecKoro ocHOBaHun noA 
KpucTannoM BbinonHsraT pe6pncTOM c 
OAMHaKOBbiM HanpaBneHneM pe6ep, a Ha 
noBepxHOCTn MeTannnnecKoro ocHOBaHU^ BHe 
pacnonoKeHMjq KpucTanna cjDopMnpyfOT 
nyi<neBKy, nepeA naMKOM npon3BOA?iT 
o6cny>KHBaHne MeTannnnecKoro ocHOBaHMfl c 
nyi<neBKoPi, KOTopoe npoBOA?iT nepe3 _l - 
o6pa3HyK) npope3b b nnacTMHe, 
HaKnaAbiBaeMOM Ha noBepxHOCTb 

MeTannnHecKora ocHOBaHUfi c saxoAOM 
ropn30HTanbHOM nacTM npope3M nonepeK k 
pe6paM MeTannMHecKoro ocHOBaHMfl v\ c 
3axoAOM BepTMKanbHOM nacTM npope3M Ha 
nyKneBKy, nocne o6cny>KMBaHHfl 
MeTannnnecKoro ocHOBaHna m nyicneBKM 
nnacTHHy yAan^fOT, nepeA nawKow A^Tanew 

BBOA^T BblBOAbl, OAMH HX KOTOpblX 

npeABapnTenbHO M3rn6aKDT m HaKnaAbiBaioT Ha 
nyKneBKy, npn stom 3amyTy^ nacTb BbiBOAa 
pacnonaraioT Me>KAy nyKneBKoCi n KpaeM 
KpucTanna, \a no MeHbLueM Mepe oahh M3 APyrux 
BbiBOAOB HaKnaAbiBatoT Ha Hapy>KHyio 
noBepxHOCTb KpucTanna. 

Bo3MO>KHbi AononHHTenbHbie BapnaHTbi 
ocyLAecTBneHM^ cnocoSa, b KOTopbix 
i4enecoo6pa3HO, HTo6bi: 

CBOGOAHbIM KOHeu BepTMKanbHOM nacTM 
npope3M nnacTMHbi, BbinonHann c 
3aKpymeHHbiMM yrnaMM; 

AononHMTenbHO c^opMnpoBann 
AMGneKTpunecKUM Kopnyc, KOTopbiPi 

pacnonarann 6bi HaA KpucTannoM c ero 
BbiBOAOM h HaA nyKneBKOM c ee BbiBOAOM; 

naMKy AeTanew npon3BOAnnn b KacceTe aha 
OAHOBpeMeHHOM natiKM A^TanePi HecKonbKnx 
nonynpoBOAHMKOBbix npn6opoB b oahom 
KacceTe, KOTopyio BbinonH^nw 6bi M3 6a30Bofi 
nnacTUHbi c me3Aaivin An^ pasMeiu.eHMfl b hmx 
MeTannnnecKoro ocHOBaHna c KpucTannoM m M3 
HaKnaAHOM nnacTUHbi c 3a3opoM Me>Kfly 6a30Bow 
nnacTHHofi v\ HaKnaAHOM nnacTMHOM Ana 

pa3Meii4eHMfl B HMX BbiBOAOB, KOTOpbie CBfl3aHbl 
C THe3AaMM M Hapy>KHblMH nOBepXHOCTHMM 

6a30BOM nnacTUHbi m HaKnaAHOM nnacTMHbi 
nepe3 3a3op, HaKnaAHyio nnacTMHy CHa6>Kann 
6bi CTep>KH3MM, KOTopbie BbinonHann 
noAnpy>KHHeHHbiMH c B03MO>KHOCTbio npn>KaTM?i 
cooTBeTCTByK0U4MX BbiBOAOB k nyi<neBKe k 
KpMCTanny, a Kpi/icTanna k ocHOBaHura, m c 
B03MO>KHOCTbto npn6nn>KeHMfi TOpi^OB CTep>KHeM 
k 6a30Boi?i nnacTMHe no Mepe pacnnaBneHMfl 
npMnofi; 

AM3neKTpnHecKne Kopnyca QtiopMnpoBann 
Ana Ka>KAoro MeTannnnecKoro ocHOBaHna, 
BblBOAbl cjDOpMnpoBann 6bi b BHAe rpeGeHKn, 
CBo6oAHbie KOHi^bi KOTopow cny>KaT Ana nawKH c 
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nyKneBKaMH n KpMcrannaMM HecKoribKnx 
nonynpoBOAHMKOBbix npM6opoB, a 

npoTHBonono>KHbie mm coeAMHeHHbie KOHi^bi 
pa3-beflHHjqjin 6bi ot rpeoeHKM 0Tpe3aHneM 
nocne qbopMMpoBaHMfl fluarieKTpMHecKnx 
KopnycoB; 

Me>Kfly GBo6oAHbiMH KOHL^aMM rpe6eHKH \a 
coeflu He h h bi m 1/1 ee kohl^mm c rpeoeHKOM 
AonojiHMTeribHO cjDopivinpoBajin CTH>KKy 
CBoSoAHbix kohi^ob rpe6eHKH, KOTopyio yAananM 
6bi nocne cjDopMnpoBaHMfl AH3J~ieKTpMHecKMX 
KopnycoB. 

flrm peweHMfl nocTaBneHHOM 3aAann c 
AOCTM>KeHMeM yKa3aHHoro TexHunecKoro 
pe3ynbTaia b M3BecTHOM nonynpoBOAHMKOBOM 
npMoope, co as p>Ka u\\av\ MeTannMHecKoe 
ocHOBaHne, KpucTann, ycTaHOBneHHbiR Ha hgm, 
BbiBOAbi, BbinoxiHeHHbie b bha© nonoc, 
pacnono>KeHHbix b oahom nnocKOCTM, BbiBOAHbie 
KOHUbi KOTopbix HanpaBneHbi b OAHy CTopoHy, a 

MOHTa>KHbie KOHLJbl 3JieKTpMHeCKH COeAMHeHbl 
CBOMMM LUHpOKHMH nOBepXHOCTHMM C 

noBepxHOCTbio KpMCTanna, npn gtom 

MOHTa>KHblM KOHei_| OAHOrO M3 BblBOAOB 

BbinoriHeH c M3rn6oivi y Kpaa KpMCTanna, 
AnaneKTpMHecKUM Kopnyc, pacnono>KeHHbiM Ha 
MeTanrii/MecKOM ocHOBaHnn BOKpyr KpMCTanna, 
BOKpyr ero BblBOAOB, b tom HMcne BOKpyr 
BbiBOAa c n3rn6oM, comacHO M3o6peTeHMto 
BBeAeHa nyKneBKa, ycTaHOBneHHas Ha 
MeTannnHecKOM ocHOBaHnn, noBepxHOCTb 
MeTannMHecKoro ocHOBaHMfl noA KpucTannoM 
BbinoriHeHa pe6pMCTOM w sneKTpMHecKM 
coeAHHeHa c KpucTannoM nepBbiM cnoeM 
npnno?i, H3rn6 BbiBOAa pacnono>KeH Me>KAy 
nyicneBKOM m KpaeM KpMCTanna, m stot BbiBOA 
coeAHHeH c nyKneBKotf stmm xe nepBbiM cnoeivi 
npunofi, a Apyrofi BbiBOA coeAMHeH c 
noBepxHOCTbK) KpMCTanna, o6pameHHOM ot 
MeTannMHecKoro ocHOBaHMfl, BTopbiM cnoeM 
npunofl. 

Ha cJdmt. 1 n3o6pa>KeHO npoflonbHoe ceneHne 
MeTannMHecKoro ocHOBaHMfl c nymieBKOM; Ha 
dpwr. 2 - bha CBepxy Ha MeTannnnecKoe 
ocHOBaHUB c nyKneBKofi; Ha cf)nr. 3 - ceneHne 
A-A Ha cpur. 2 b yBennneHHOM MacLUTaoe; Ha 
cjDnr. 4 - nnacTMHa atia ny>KeHMfl 
MeTannMHecKoro ocHOBaHMfl c nyKneBKOM; Ha 
cf)nr. 5 - to >Ke, hto qbwr. 4, bma CBepxy; Ha 
qW. 6 - nepBbiM cnoi/i npunoa Ha 
MeTannnnecKOM ocHOBaHnn npn yAaneHUM 
nnacTMHbi; Ha dpwr. 7 - to >xe, hto cjuwr. 6, bma 
CBepxy; Ha cjDnr. 8 - ceneHne CMOHTupoBaHHoro 
nonynpoBOAHMKOBoro npnoopa; Ha 0nr. 9 - to 
>Ke, hto dpwr. 8 ; bma CBepxy; Ha cpv\r. 10 - to 
>Ke, hto 0Mr. 8 c An^neKTpMHecKMiwi KopnycoM; 
Ha cJdmt. 1 1 - nonepeHHoe ceneHMe KacceTbi atia 
naMKM OAHOBpeMeHHO HecKoribKMX 

nonynpoBOAHMKOBbix npM6opoB; Ha o>Mr. 12 - 
rpe6eHKa BblBOAOB flns ycTaHOBKM b KacceTy. 

Cnocoo" MOHTa>Ka A©TaneM 

nonynpoBOAHMKOBoro npMoopa k ocHOBaHMio 
BKntonaeT qt>opMMpoBaHMe Ha noBepxHOCTM 
MeTannMHecKoro ocHOBaHMfl 1 (c|DMr. 6), 
o6pameHHOM k KpMCTanny 2 3 o6riacTM npMnosq 3, 
B03BpaLnaK3Li^eMCfl HaA noBepxHOCTbK) 

MeTaJlJIMHeCKOrO OCHOBaHMfl 1 C B03MO>KHOCTbK) 

3aTeKaHM?i npMnofl noA KpMCTann 2 (dpwr. S), 
naMKy OAHOBpeMeHHbiM HarpeBOM AeTaneM, mx 
oxna>KAeHMe. 

noBepxHOCTb MeTanjiMHecKoro ocHOBaHMfl 1 
noA KpMCTann om 2 (cjDMr. 1 - 3) BbinonHfiioT 
pe6pncTOM c oflMHaKOBbiM HanpaBneHneivi pe6ep 
4. Ha noBepxHOCTM MeTannMHecKoro ocHOBaHM^ 
1 BHe pacnono>KeHMfl KpMCTanna 2 c(DopMMpyHDT 
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nyKneBKy 5. 

riepeA naMKOM npoM3BOA^T o6cny>KMBaHMe 
MeTannMHecKoro ocHOBaHMfi 1. 06cny>KMBaHMe 
MeTannMHecKoro ocHOBaHM* 1 c nyncneBKOM 5 
(qbMr. 4, 5) npoBOA^T nepe3 _l -o6pa3Hyto 
npope3b 6 b nnacTMHe 7, KOTOpyfo HaKnaAbiBaioT 
Ha noBepxHOCTb MeTannMHecKoro ocHOBaHna 1 c 
3axoAOM ropM30HTanbHOM nacTM 8 npope3M 6 
(0mt. 5) nonepeK k pe6paM 4 MeTannMHecKoro 

OCHOBaHMfl 1 M C 33XOAOM BepTMKanbHOM HaCTM 

9 npope3M 6 Ha nyKneBKy 5. 

nocne o6cny>KMBaHMfl MeTannMHecKoro 
ocHOBaHMfl 1 m nyKneBKM 5 nnacTMHy 7 yAan^fOT 
(cjDMr. 6, 7), no3TOMy ee M3roTaBnMBafOT M3 
HecMaHMBaeMoro npMnoeM 3 MaTepMana, 
HanpMMep, M3 A^3-neKTpMKa, Hep>KaBeHDii^eM 
CTanM, TMTaHa m M3 noAO^Hbix MaTepManoB. B 
pe3ynbTaTe nonynaeTca xapaKTepHO 
B03Bbiuja«Li4MMca b MecTe nyKneBKM 5 npocjDMnb 
enow npMnon 3 (qbwr. 6), KOTopbiM b n ocneACT b m n 
b npoi_\ecce naMKM npM c>k3tmm KpMCTanna 2 
AononHMTenbHO 3aTeKaeT noA peSpMCTyio 
noBepxHOCTb KpMCTanna 2, 3anonHflfl Bee 
bo3mo>kh bie nycTOTbi. nepeA naMKOM A^TaneM 
bboaat BbiBOAbi, HanpMMep, 10, 11, 12, mx 
KonMHecTBO onpeAenyieTca KOHKpeTHbiM TMnoM 
M3roTaBnnBaeMoro nonynpoBOAHMKOBoro 
npM6opa. Oamh M3 BblBOAOB, HanpMMep, 10 
(cf)Mr. 8) npeABapMTenbHO M3rM6afOT m 
HaKnaAbiBaioT Ha nyicneBKy 5, npM stom 
3ai~HyTyfo nacTb BbiBOAa 10 pacnonarafOT Mex<Ay 
nyi<neBKOM 5 m KpaeM KpMCTanna 2. flpyrMe 
BbiBOAbi, HanpMMep 11 m 12, HaKnaAbiBaHDT Ha 
Hapy>KHyio noBepxHOCTb KpMCTanna 5 (cjDMr. 9), 
KOTopaa MMeeT cooTBeTCTByioLnyK) 
TononorMHecKyio MeTannM3ai4Mio a/i* naMKM 

KOHTaKTOB. flnfl TOrO, HT06bl BbiBOAbi 10-12 

HaxoAMnMCb b oahom nnocKOCTM m 6binM 
HanpaBneHbi b OAHy CTopoHy MOHTa>KHbie KOHi^bi 
BblBOAOB 11 m 12 k KpMCTanny 2 MoryT 6biTb 
BbinonHeHbi noA yrnoM k npoAonbHOM ocm 

OTHOCMTenbHO MX BblBOAHblX KOHI4OB (4)Mr. 9). 

KaK noKa3aHO Ha cjDMr. 1 , Ana noBbiujeHMfl 
MexaHMHecKOM npoHHOCTM npMcoeAHHeHMfi 
BbiBOAa 10 k MeTannMHecKOMy ocHOBaHM5i 1 Ha 
HeM cjDopMMpyioT nyKneBKy 5, HanpMMep, 

LUTaMnOBKOM M TWA 3anpeccoBKOM CTep>KHfl B 
MeTannMHecKoe ocHOBaHMe 1 . BbicoTy nyKneBKM 
5 Bbi6npafOT npMMepHO paBHOM ee AMaMeTpy 0,5 

- 0,8 MM. MOHTa>KHblM KOHei_\ BbiBOAa 10 a^mhom 

0,5 - 0,7 mm npeABapMTenbHO 3arM6aiOT noA 
yrnoM 90 - 100° b CTopoHy MeTannMHecKoro 
ocHOBaHMfl 1 . BbiBOA 10 npeABapMTenbHO TaioKe 
MO>KeT 6biTb o6ny>KeH m, orM6asi nyKneBKy 5 
CBepxy KacaeTCfl ee m cnon npMnos 3. 

BBeAeHMe nnacTMHbi 7 c npope3bio 6 
no3Bon?ieT c noMOLijbio oahom 3aKnaAHOM 
AeTanM a/™ Ka>KAoro MeTannMHecKoro 

OCHOBaHMfl 1 3aT£IHyTb non B03AeMCTBMeM 

KanMnn^pHoro 30qbeKTa Ha pe6pMCTyio 
noBepxHOCTb MeTannMHecKoro ocHOBaHMfl 1 
npMnoM 3 noA MecTO naMKM KpMCTanna 2 m, 

KpOMe GTOrO, C03AaTb B03BblLUaHDLAMMCfl cnoM 

npMnofl 3 BOKpyr nyKneBKM 5. l~locne TaKOM 
noAroTOBKM noBepxHOCTM OTcyTCTByeT nepeKoc 
KpMCTanna 2 npM ero MOHTa>Ke, kotopwm MMeeT 
MecTO b 6nM>KaMiueM aHanore. nosTOMy 
yAaeTC?i nonyHMTb OAHopoAHbiM m 
OAHOTonmMHHbiM cnoM npMnofl 3 noA 
KpMCTannoM 2 nepeA ero HenocpeACTBeHHbiM 
coeAMHeHMeM c MeTannMHecKMM ocHOBaHMeM 1 . 
ripMHeM, b KanecTBe npMnon KaK ati^ 
o^cny^MBaHMfl, TaK m atifi coeAMHeHMfl Bcex 

BblBOAOB 10-12 MO>KHO Mcnonb3QBaTb OAHy M 
Ty>Ke MapKy npunoa, HanpMMep, flOC 61. 
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CB060flHblM BepTMKaJlbHblM KOHeLJ HaCTM 9 

npope3M 6 nnacTUHbi 7, moxho BbinonHATb v\ c 
np^MbiMM ymaMM, oflHaKO, TaK KaK nyKneBKa 5 
MMeeT 0opMy i^miMHflpa, to Rnn yMeHbweHMfl 
pacxofla npunojR 6e3 yxyALueHi/ifl KanecTBa 
coeAHHeHMfl, KOHei_\ BepTMKaribHOM MacTn 9 
npope3n 6 nnacTUHbi 7, peKOMeHflyeTca 
BbinonHfiTb c 3aKpymeHHbiMM yrnaMU (dpur. 5). 

flrifi o6cny>KMBaHHfl c noMou^bto nnacTMHbi 1 
nocaflOHHoro MecTa noA KpucTann b npope3b 6 
KiiaAyT HaBecKy npunoa 3, Hanpniviep, nOC 61 
KycoH KaMU AHaMeTpoM 0,5 mm m atimhom 4,0 - 
4,5 mm. nocne SToro HecKoribKO MeTanrinHecKnx 
ocHOBaHnw 1 , coeAHHeHHbix Me>KAy cocom 3a 
CMeT nx npeABapnTeribHoPi LUTaMnoBKM M3 
MeAHOM neHTbi tojill^hhom 1 ,2 mm 6e3 yAaneHMfl 
nepeMbineK Me>KAy hmmm, m nnacTMH 7, TaK>Ke 
o6"beAHHSHHbix b OAHy c6opKy, ycTaHaBJiMBaioT 
b npncnoco6jieHne m nponycKatoT nepe3 
KOHBetfepHyfo nenb npn TeMnepaType 380 °C. 
MeTannnHecKMe ocHOBaHkifl 1 o6cny>KMBaiOT b 
npncnoco6neHnn rpynnoBbiM mbtoaom ao 60 
LUTyK b oahom npMcnocooneHMM. flris nynujero 
CMaHMBaHna npunoeM 3 pe6pncToCi 
noBepxHOCTH MeTannMHecKoro ocHOBaHMfl 1 Ha 

Hee MO>KHO HaHBCTH TOHKy 

KaHUCjDOJIbHO-CnupTOBOrO CfiJIHDCa, KOTOpafl 

SbicTpo BbicbixaeT m MoweT Aonro coxpaH^Tb 
cboh CBoCicTBa. ripi/inotf 3 pacnnaBnaeTCfl n 
6naroAap5R KannnnapHOMy 3cf)cjDeKTy 
o6cny>KWBaeT pe6pMCTyio noBepxHOCTb 
MeTanriMHecKoro ocHOBaHun 1 m nyKneBKH 5. B 
pe3ynbTaTe nonynaioT npocjDMnb cfcopMbi npunoa 
3 (dp\AV. 6), cooTBeTCTByjOLAMCi b AanbHeMiueM 
o6ecneMeHHkD HawnyHLLieM cjDopMbi KOHTaKTHbix 
noBepxHOCTGM ppn coeAHHeHM?i KpMCTanna 2 v\ 
BbiBOAa 10. 

flnfl M3roTOBJieHMfi OAHOBpeMeHHO cepnn 
nonynpoBOAHMKOBbix npi/ioopoB BbiBOAbi 
cjDopMnpyiOT b bhas rpeGeHKM 13 (cjDnr. 12), oahm 
KOHi^bi kotopom pa3~beAMHeHbi m cny>KaT Anfl 
nawKM c nyKneBKaMM 5 n KpwcTannaMM 2, a 
npoTHBonono>KHbie mm KOHi4bi coeAMHeHbi. 
rpe6eHKy 13 mo>kho n3roTOBMTb LUTaMnoBKofi M3 
MeAHOM neHTbi tojilahhom 0,4 mm c 
nooneAyHDLAUM 3arn6aHneM MOHTaxHoro KOHua 

BbiBOAa 10. MOHTa>KHbie KOHLJbl BblBOAOB 10-12 

oocnywuBaKrr b BaHHe c ropfiHUM npunoeM, 
HanpuMep, l~IOC 61, nyTeM mx norpy>KeHHfl b 
pacnnaBneHHbiM npunow. l~ny6MHa norpy>KeHMfl 

MO>KeT 6blTb Bbl6paHa B 3aBMCMMOCTM OT 

KOHCTpyKunn npwoopa 6-10 mm. MoHTa>KHbie 
KOH14W BblBOAOB 11, 12 TaioKe MoryT MMeTb 
pMcjDneHwe Tex HacTefi, KOTopbie KOHTaKTupyHDT c 
KpMCTannoM 2. M3rn6" Ha BbiBOAe 10 \a 
pucpneHMe BblBOAOB 11 n 12 cnyxaT Ana 
noBbiLueHMfl TepMoi^MKnocTOMKOCTM npn6opoB. 

flna natiKM HecKonbKi/ix nonynpoBOAHMKOBbix 
npn6opoB ncnorib3yK)T KacceT (cf)Mr. 11). 
KacceTy BbinoriHfitoT H3 6a30Bofi nnacTMHbi 14 c 
me3AaMH 15 Ana pa3MemeHHJR b Ka>KAOM M3 hux 
MeTannnnecKoro ocHOBaHna 1 v\ KpucTanna 2 v\ 
M3 HaKnaAHOM nnacTMHbi 16 c 3a3opoM Me>KAy 
ynoM^HyTbiMn nnacTMHaMM 15 n 16 Ana 
pa3MemeHi/m b hgm BblBOAOB 10-12 rpe6eHKM 
13. 3a3op CBS3aH c rHe3AaMM 15 n c Hapy>KHbiMM 
noBepxHOCTHMH 6a30BOM nnacTUHbi 14 m 
HaKnaAHOM nnacTUHbi 16. 

HaKnaAHyHD nnacTHHy 16 CHa6>KafOT 

CTep>KHflMM 17, KOTOpbie BbinonHflfOT 

noAnpy>KMHeHHbiMH npy>KHHaMH 1 8 c 

B03MO>KHOCTb[0 npM>KaTHfl COOTBeTCTByKDLAUX 

BblBOAOB 10 - 12 k nyKneBKe 5 m KpucTanny 2, 
a KpucTanna 2 k MeTannnnecKOMy ocHOBaHMio 1 , 
m c B03MO>KHOCTbio npn6nn>KeHM^ Topi_\a 
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CTepxHfl 17 c 6a30BOM nnacTUHe 14 no Mepe 
pacnnaBneHMS npunosR. 

Ha cjDnr. 11 TaioKe noKa3aH npn>KMM 19, 
cny>KaLi^MM ah^ npn>KaTna MeTannMHecKoro 
ocHOBaHUfl 1 k 6a30Boti nnacTUHe 14, npn stom 
MeTannMHecKMe ocHOBaHUfi 1 , KaK sto 6bino 
onucaHO Bbiiue, TaioKe MoryT ObiTb o6beAHHeHbi 
b OAHy c6opKy nocpeACTBOM coeA^HeHMM 
nepeMbNKaMU, KOTopbie nerKO BbinonHHioTCfl b 
eAMHOM TexHonornnecKOM i^nKne npn 

H3rOTOBneHMM OCHOBaHMM 1 LJJTaMnOBKOM. 

TaKafl KOHCTpyKi^n?! KacceTbi AononHHTenbHO 
no3Bon?ieT o6ecnennTb BbicoKyio HaAe>KHOCTb 
coeAMHeHU^ npuKpennfieMbix AQTanePi no Mepe 
pacnnaBneHMfi npunoa n M3MeHeHHJR ero cf)opMbi 
b npoi^ecce HarpeBaHUfi, npn gtom He3aBMCMMO 
ot no rpe lu h ocTe Pi ao ny cko b AeTan ePi n 
H3MeHeHkifl TonmnHbi o6ny>KeHHbix cnoeB 
yAaeTca o6ecnennTb BbicoKOKanecTBeHHoe 
coeAHHeHne conp^raeMbix noBepxHOCTefi. 
naCiKa apMaTypbi npon3BOA^TC^ nponycKaH^eM 
cocpaHHbix KacceT nepe3 KOHBeCiepHyio nenb 
npn TeMnepaType 260-280°C b aTMOccj^epe 
3ai_i4HTHoro ra3a, HanpuMep, BOAopoAa. npn 
3TOM Topubi CTepxHew 17 noA AQMCTBHeM 
npyxMH 18 b npoi^ecce naMKM B03AeMCTByroT Ha 
BbiBOAbi 11, 12 m Ha KpucTann 2, noA>KHMaa nx b 
HanpaBneHnn k 6a30Bofi nnacTMHe 14, 
pacnnaBneHHbM npunoM pacTeKaeTca sanonHfl^ 
Bee nycTOTbi Me>KAy pe6paMH 4 MeTannnMecKoro 
ocHOBaHUfi 1, a nocKonbKy BbiBOA 10 CB5i3aH c 
BbiBOAa mm 11 m 12 nocpeACTBOM rpe6eHKM 13 
(Ha c|DMr. 12), to oh TaioKe noA>KMMaeTCfl k 
nyi<neBKe 5. 

flna ynyHiueHUfi noA>KaTM?i BbiBOAa 10 k 
nyxneBKe 5 Me>KAy CBo6oAHbiMH KOHi^aMM 
rpe6eHKM 13 w coeAHHeHHbiMM ee KOHi4aMH c 
rpeoeHKoPi AononHMTenbHO cfopMnpyioT CT5R>KKy 
20 CBOOOAHbix kohi^ob rpe6eHKM, KOTopyio 
oTpe3aioT nocne cjDopMnpoBaHMfi 
AnaneKTpMHecKnx KopnycoB. ripuMeHeHMe 
cta>kkh 20 HeoGxoAMMO npn M3roTOBneHnn 
OTHOCHTenbHO AnnHHbix bnboaob 10 - 12. ripn 
onycKaHMM CTep>KH^ 17 b npouecce naCiKM b 
stom cnynae yAaeTC^ ynyHUJMTb noA>KaTne 
AnnHHoro BbiBOAa 10 k nyKneBKe 5, OAHaKO 

B03MOKHO TaiOKe BBeAeHUe B KOHCTpyKI^MIO 

AononHMTenbHbix CTep>KHePi (Ha cftur. 11 He 
noKa3aHo), B03AeMCTByioLi4MX HenocpeACTBeHHO 
Ha BbiBOA 10 b o6nacTM nyKneBKH 5, nnn 
CTepxeHb 17 Mo>KeT 6biTb BbinonHeH c 
AnaMeTpoM, oGecneHUBaiOLAMM B03AeMCTBne 
OAHOBpeMeHHO Ha Bee BbiBOAbi 10 - 12 m Ha 
KpucTann 2, OAHaKO b nocneAHeM cnynae 
HeoSxoAMMO, HTo6bi BbiBOAbi 10 - npn MOHTa>Ke 
HaxoAMnncb b oahom nnocKOCTH. B noKa3aHHOM 
>Ke Ha cfinr. 11 m 12 BapnaHTe B03MO>KHa b 
HeKOTopbix npeAenax KOMneHcai4na 

HennOCKOCTHOCTH BblBOAOB 10 - 12. ripM CBA3M 
CTfl>KKOM 20 BbiBOAa 10 C BbiBOAa MM 11 M 12 B 

npouecce naMKM noA AeMCTBueM CTep>KH?i 17 
BbiBOAbi 11 m 12, nepeMemaacb bhh3, 
sacTaBn^^T nepeMeujaTbCfl b HanpaBneHMM k 
6a30BOM nnacTMHe 14 m BbiBOA 10, hto npuBOflUT 

K AOCTM>KeHMK) B bl CO KO K3 M eCT Be H HO TO KOHTSKTa 

BbiBOAa 10 c nyKneBKOM 5, npM stom 3arHyTbiM 
MOHTa>KHbiM KOHei4 BbiBOAa 10 o6ecneHMBaeT 
yBenM^eHMe noBepxHOCTM KOHTaKTa c nyi<neBKOM 
5 m cnoM npMnofl 3 (cjDMr. 8). 

nocne npoBeAeHi/m na^KM KpMCTanna 2 k 
MeTannMHecKOMy ocHOBaHMio 1 m 
cooTBeTCTBy io U4MX BblBOAOB 10 - 12 k nyicneBKe 5 
m KpMCTanny 2 npoM3BOA^T pa36opKy KacceTbi m 
KOHTponb KanecTBa natiKM. BbixoA roAHbix no 
npeAno>KeHHOMy cnoco6y cocTaBn^eT 6onee 
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99%. 

3aTeM cjDopMnpyfOT AManeKTpuHecKne 
Kopnyca 21 (cfwr. 10). Mx TaioKe L|eriecoo6pa3HO 

cjDOpMMpOBaTb B OflHOM I^UKTie H3rOTOBneHMfl Ann 

nonyneHHOM paHee cepnn npMbopoB. fln* 3Toro 
coopKy bmschtg c rpe6eHKOM 13 BCTaBnaiOT b 
npecc-tfopMy (Ha cj^nr. He noKasaHa, KaK 
cocTaBJiflfOLi^afl npeAMeTa HacTOflmero 
M3o6peTeHHfl), BHyTpeHHnn noBepxHOCTb Kaiviep 

KOTOpOM COOTBeTCTByeT Hapy>KHOM nOBepXHOCTH 

CTaHflapTM3wpoBaHHbix AUS-neKTpunecKnx 
KopnycoB, HanpuMep, TO-220 (KT-28), m flaHHbie 
Kaiviepbi npeAHa3HaneHbi Arm yciaHOBKH b 

Ka>KAyHD M3 HMX COOpKM C OAHMM MeTaJlJlUHeCKUM 

ocHOBaHMBM 1 6e3 pa3"beAHHeHM?i rpeoeHKM 13. 
Bo bxoahom KaHan K3>kaom Kaiviepbi 
ycTaHaBiinBaHDT Ta6\neTnpoBaHHbiPi A^sneKTpMK, 
MaTepnan KOToporo COOTBeTCTByeT TpeoyeMbiM 
xapaKTepucTMKaM v\ TeMnepaTypa nnaBneHMfl 
KOToporo Bbi6paHa MeHbweM, HeM TeMnepaTypa 
ncnonb3yeMoro paHee npunofi ppn coeAHHeHU^ 
KpMCTanna 2 k MeTannnHecKOMy ocHOBaHMfo 1 n 
cooTBeTCTBytOLAMX BbiBOAOB 10-12 k KpucTajifiy 
2 n nyKneBKe 5. B KanecTBe MaTepnana 
Ta6neTnpyeivioro AManeKTpMKa mo>kho, 
Hanprnviep, ncnorib30BaTb KOMnayHA K3-14A. 
CHapa>KeHHbie npecc-ctoopMbi ycTaHaBnuBaioT Ha 
HarpeBaeMbiPi MeTannMHecKUM jiuct m 
npon3BOA^T pacnnaBJieHne Ta6neTnpoBaHHoro 
AnaneKTpMKa, HanpuMep, npn TeMnepaType, 
MeHee 150°C, TeMnepaTypa nnaBneHMfl 
onpeAermeTca Bbi6paHHbiM MaTepnanoM 
AnaneKTpMKa. 3a cneT noAorpeBa CHM3y 
AMsrieKTpMK oceAaeT Ha MeTannnnecKMe 
ocHOBaHna 1 6e3 o6pa30BaHkm ny3bipeM\ 3aTeM 
npecc-cjDopMbi oxna>KAaK)T. npow3BOAWTCfl mx 
pa3"beM n yAaneHne nonyneHHOM coopKM. npn 
Heo6xoAHMOCTM npoBOA^T AononMMepM3aL\MK3 
AnsneKrpuHecKoro KOMnayHAa b TepMOCTaTe. 

Oo"LL4a?i coopKa nonynaeTCfi b BMAe 
rpeGeHHaTofi CTpyKTypbi, cooTBeTCTByfoii^Me 
KOHi^bi BbiBOAOB KOTopofi saKpenjieHbi B 
cooTBeTCTByraLAMX AH^-neKTpuHecKMX Kopnycax 
21 OTAenbHbix nonynpoBOAHUKOBbix npnGopoB. 
TaKHM o6pa30M, AOCTuraeTcs BbicoKaa TOHHOCTb 
cooTBeTCTBMiR k CTaHAapTy KopnycoB M 
pacnono>KeHMfo mx BbiBOAOB. 

3aTeM, pacnono>KeHHbie npoTMBonono>KHO ot 
AnsneKTpMHecKnx KopnycoB 21 coeAMHeHHbie 
KOHi^bi rpe6eHKM 13 OTpe3aioT, TaioKe OTpe3aioT 
CTfl>KKy 20 npn ee ncnorib30BaHHM, nepeMbNKH 

Me>KAy MeTaJIJlMHeCKMMM OCHOBaHMflMM 1 n 

nonynaNDT cepnio roTOBbix npnGopoB, 
M3o6pa>KeHHbix Ha cjDnr. 10, KOTopbie 

KfiaCCMCjDMUMpyHDT M MapKMpyfOT. flOCTL/iraeTCfl 

bnxoa roAHbix nonynpoBOAHUKOBbix npMOopoB 
6onee99%. 

nonyHeHHbiti nonynpoBOAHMKOBbifi npn6op 
coAep>KHT MeTannnMecKoe ocHOBaHne 1 , 
KpucTann 2, ycTaHOBneHHbiM Ha hgm, BbiBOAbi, 
HanpuMep, 10 - 12, BbinoriHeHHbie b bhas nonoc, 
pacnono>KeHHbix b oahom nnocKOCTM, BbiBOAHbie 
KOHi^bi KOTopbix HanpaBneHbi b OAHy CTopoHy, a 
MOHTa>KHbie KOHLJbl SfieKTpHHeCKM coeAMHeHbi 
CBOMMM LUHpOKHMH nOBepXHOCTflMH C 

noBepxHOCTbK) KpucTanna 2 (cjDnr. 9). 

MOHT3>KHblM KOHei4 OAHOrO M3 BbiBOAOB 10 

BbinoriHeH c m3r/i6om y Kpafl KpucTajina 2 (c^nr. 
10). YcTpoticTBO HMeeT TaioKe pyisneKTpw^ecmiA 
Kopnyc 21, pacnorio>KeHHbii?i Ha MeTannnHecKOM 
ocHOBaHUM 1 BOKpyr KpucTanria 2, BOKpyr ero 
BbiBOAOB 10 - 12, b tom HMCJie BOKpyr BblBOAa 
10 c M3rn6oM. 

riyKneBKa 5 ycTaHOBneHa Ha MeTanriMHecKOM 
ocHOBaHnn . floBepxHOCTb MeTanjiMMecKoro 
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ocHOBaHUM 1 noA KpucTannoM 2 BbinoriHeHa 
pe6pncTOM m aneKTpuHecKn coeAHHeHa c 
KpucTannoM 2 nepBbiM cnoeM npunofi 3. M3rn6 
BblBOAa 10 pacnono>KeH Me>KAy nyKneBKOM 5 m 
KpaeM KpucTanna 2, n BbiBOA 10 coeAMHeH c 
nyKJieBKoPi 5 stmm >Ke nepBbiM cnoeM npunoa 3. 
flpyroPi BbiBOA 1 1 npn M3roTOBneHMH a^oahom 
CTpyKTypbi, MJin BbiBOAbi 11 v\ 12 npn 
M3roTOBJieHMH TpaH3MCTopa coeAMHeHbi c 
noBepxHOCTbio Kp^icTarina 2, o6paLi^eHHOM ot 
MeTannnnecKoro ocHOBaHun 1 , BTOpbiM cnoeM 
npunofi 22. 

BBeAeHwe nyKneBKH 5, pe6ep 4 no3BormeT 
3HaHMTeribHO ynyHUJMTb sneKTpuHecKne m 
TennoBbie KOHTaKTbi coeAUHfieMbix srieMeHTOB. 

TaK, BbiBOA 10 CO CBOHM M3rM60M MMeeT KOHT3KT 
CO 3HaHMTeJlbHOM HaCTbfO nOBepXHOCTM , a 3TOT 

BbiBOA 10 wcnbiTbiBaeT 6oriee 3HaHMTeribHbie 
TeMnepaTypHbie B03AePicTBnn, MeM Apyrne 
BbiBOAbi 11 n 12. KpoMe Toro, TaKoe KpenneHne 
BblBOAa o6ecneHMBaeT BbicoKyio ero 
MexaHkinecKyio npoHHOCTb. MaKCHMaribHasq 
BbicoTa M3rn6a BblBOAa 10 no3BOJi?ieT 

3aKJ1K3HHTb COOpKy B CTaHAapTH3MpOBaHHblM 

Kopnyc TO-220 (KT-28), a MMHUMaribHa^ BbicoTa 
M3rn6a ooecneHi/iBaeT M36e>KaHMe 3aMbiKaHM?i 
BblBOAa 10 Ha KpucTann 2 npn ero natfKe 
OAHOBpeMeHHO c ApyrnMM BbiBOAaMM 11, 12. 

B to >Ke BpeMfl npn BbixoAe npn6opa b 
pa6oHMM pe>KHM npw MaKCHMaribHOM HarpeBaHnn 
MeTanriMHecKoro ocHOBaHMfi 1 , pe6pncTafl 
noBepxHOCTb noA KpucTannoM oSnaAaeT 

CnOCOGHOCTbK) K KOMneHCai^HH pa3HHL\bl 

KO3cf)0ni4neHTOB TeMnepaTypHoro pacujupeHU^ 
MeTannnnecKoro ocHOBaHUM 1 n KpucTanna 2, 
nosTOMy nonynpoBOAHUKOBbix npn6op Mo>KeT 
cj3yHKU,noHnpoBaTb npn 6onbLUMX SHaneHMflx 
pa6oHMX tokob v\ c 6onee BbicoKMMM 

MOU4HOCT5RMH. 

HaM6onee ycneniHO M3o6peTeHne MoxeT 
SbiTb ncnonb30BaHO npn n3roTOBneHnn MomHbix 
nonynpoBOAHUKOBbix npn6opoB, TaKnx KaK 
AHOAbi, CTa6nnnTpoHbi, TpaH3MCTopbi, 

TMpHCTOpbl M AP- 

ct>opMyna M3o6peTeHM5q: 

1 . Cnocoo" MOHTa>Ka AeTaneM 
nonynpoBOAHMKOBoro npnGopa k ocHOBaHnio, 

BKniOMaiOLi^MPl C|DOpMMpOBaHMe Ha nOBepXHOCTM 

MeTannnnecKoro ocHOBaHUM, o6pameHHOM k 
KpucTanny, o6nacTH npunoa, B03BbiiuaioLAeMCfl 

HaA nOBepXHOCTbfO OCHOBaHMfl C B03MO>KHOCTblO 

3aTeKaHM5i npunofl noA KpucTann, ycTaHOBKy 
BbiBOAOB, naMKy AeTanew OAHOBpeMeHHbiM mx 
HarpeBOM m oxna>KAeHMe, OTnMMafOLUMMCfl TeM, 
hto noBepxHOCTb MeTannMHecKoro ocHOBaHM^ 
noA KpMCTannoM BbinonH^KOT peSpMCTOM c 
OAMHaKOBbiMM HanpaBneHM^MM pe6ep, a Ha 
nOBepXHOCTM ocHOBaHMfl BHe pacnono>KeHMfl 
KpMCTanna cjDopMMpyioT nyKneBKy, nepeA 
4)opMMpoBaHMeM o6nacTM npMno^ 
HaKnaAbiBaKDT Ha noBepxHOCTb ocHOBaHMfl 
nnacTMHy c _l - o6pa3HOM npope3bK), npM stom 
ropM30HTanbHyio nacTb npope3M pa3MeLAaioT 
nonepeK pe6ep ocHOBaHM^i c nacTMHHbiM mx 
nepeKpbiTMeM, a BepTMKanbHyio nacTb npope3M 
pa3MemahOT c 3axoAOM Ha nyKneBKy, 3aTeM 
npoM3BOA^T o6cny>KMBaHMe MeTannM^ecKoro 
ocHOBaHMfl c nyicneBKOM nepe3 npope3b 
nnacTMHbi m yAansioT ee, oamh M3 BbiBOAOB 
npeABapMTenbHO M3rM6aioT m HaKnaAbiBaioT Ha 
nyKneBKy, pacnonaraa ero M3orHyTyio nacTb 
Me>KAy nyKneBKOM m KpaeM KpMCTanna, a no 
MeHbiueM Mepe oamh M3 APyrMX BbiBOAOB 
HaKnaAbiBafOT Ha Hapy>KHyjo noBepxHOCTb 
KpMCTanna. 
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2. Cnoco6 no n. 1 , OTJiMHafOLHnwcjq Teivi, hto 
CBo6oflHbiM KOHei4 BepTHKanbHOM nacTM npope3M 
nnacTMHbi Bbinoni-mhOT c 3aKpyrneHHbiMH 
yrnaMM. 

3. Cnoco6 no n.1 nnn 2, OTni/iHajoiUMticfl TeM, 

HTO AOnOJIHUTeJlbHO CjDOpMMpyfOT 

flH3JieKTpi/MeCKHM KOpnyC, KOTOpbM 

pacnonarafOT Hafl KpucTannoM c ero BbiBOAOM n 
nyKJieBKOM c ee BbiBOAOM. 

4. Cnoco6 no JifoGoiviy H3 nn.1 - 3, 

OTnUHaKDLLJUMCfl TBM , HTO npOM3BOfl5RT naMKy 

fleTanew HecKonbKO nonynpoBOflHMKOBbix 
npn6opoB b oflHOM KacceTe, KOTopyfo 
BbinoriHfifOT M3 6a30BOM nnacTMHbi c mesAaMM 
Ana pa3MemeHH^ b k3>kaom M3 hmx 
MeTannnMecKoro ocHOBaHMfi c KpwcTannoM n H3 
HaKnaAHOM nnacTHHbi, ycTaHOBneHHoCi c 
3a3opoM OTHOCMTenbHO 6a30B0M nnacTHHbi atie 
pa3Me^eHnn b Heiw BbiBOAOB, npn stom 
HaKnaAHyra nnacTHHy CHa6>KatoT 

noAnpy>KMHeHHbiMM CTepXHflMH, 

yCTaHOBneHHblMH C B03MO>KHOCTbK> npn>KaTi/ia 

cooTBeTCTByjoLunx BbiBOAOB k nyKJieBKe n 
KpncTanriy J a TaioKe KpucTanna k ocHOBaHnto no 
Mepe pacnnaBJieHUfl npunofl. 

5. Cnoco6 no n.3 mjih 4, OTnwHaiOLUMMCfl TeM, 
hto AH3neKTpnHecKnfi Kopnyc qbopMnpyraT Ana 
Ka>KAoro MeTannnnecKoro ocHOBaHna, BbiBOAbi 
qbopMnpyfOT b bha© rpeoeHKM, CBoSoAHbie 
KOHi4bi kotopom cnywaT Arm nawKM c nyicneBKaMU 
m KpucTannoM HecKonbKwx nonynpoBOAHHKOBbix 
npwoopoB, a npoTMBonono>KHbie mm 
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coeAHHeHHbie KOHLjbi OTpesafOT nocne 
cjDopMnpoBaHM^ flusnefcrpunecKnx KopnycoB. 

6. Cnocoo" no n.5, OTni/inaiOLHHMCfl TeM, hto 
Me>KAy CBo6oAHbiMH KOHi^aMM rpeGeHKH w ee 
coeAHHeHHbiMn kohl^mh AonojiHUTenbHO 
cf3opMnpyK3T CT^>KKy, KOTopyio yAansroT nocne 
cjDopMMpoBaHMfl A^netcipHHecKnx KopnycoB. 

7. nonynpoBOAHWKOBbii?i npw6op, 
co Ae p>Ka my\\A MeTanni/inecKoe ocHOBaHwe, 

KpMCTaJIJI, yCTaHOBJieHHblM Ha HeM, BbiBOAbi, 

BbinoriHeHHbie b bha© nonoc, pacnorio>KeHHbie b 

OAHOM nriOCKOCTH, BblBOAHbie KOHI^bl KOTOpblX 

HanpaBfieHbi b OAHy CTopoHy, a M0HTa>KHbie 
KOHUbi aneKTpMHecKM coeAMHeHbi cbohmm 

LUMpOKHMM nOBepXHOCTflMM C nOBepXHOCTflMM 

KpucTanna, npn stom MOHTaxHbiM KOHeu; OAHoro 
H3 BbiBOAOB BbinojiHeH c M3rn6oM y Kpaa 
KpucTaiuia, a TaioKe AH3neKTpnnecKHki Kopnyc, 
pacnorio>KeHHbiM Ha MeTannnnecKOM ocHOBaHMM 
BOKpyr KpMCTanria, ero BbiBOAOB, b tom HHcne 
BbiBOAa c M3rn6oM, OTriMHaK3LAHMC5R TeM, hto 
npn6op CHa6>KeH nyKneBKOM, cci)opMMpoBaHHOM 
Ha MeTanjiMHecKOM ocHOBaHwn, npn stom 
noBepxHOCTb ocHOBaHna noA KpucTannoM 
BbinoriHeHa pe6~pwcTofi n 3JieKTpnHecKH 
coeAHHeHa c KpucTaruioM nepBbiM cnoeM 
npunoa, v\3v\a6 BbiBOAa pa3MemeH Me>KAy 
nyKneBKOM v\ KpaeM KpucTanna, 3tot BbiBOA 
coeAHHeH c nyKneBKOM nepBbiM cnoeM npuinoa, 
a Apyroti BbiBOA coeAHHeH c Hapy>KHOM 
noBepxHOGTbfo KpucTanna BTopbiM cnoeM 
npunofi. 
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Abstract of RU 21 1 8585 (C1 ) 

FIELD: manufacture of high power transistors, thyristors, diodes and other semiconductor structures. 
SUBSTANCE: surface of metallic base under chip is finned with the same orientation of fins. Bulge is 
formed on surface of metallic base outside chip. Before soldering metallic base is tinned through the slit 
of plate applied onto surface of metallic base in such a way that its horizontal portion is arranged across 
said fin, its vertical portion and bulge are overlapped. After tinning, plate with slit is removed and before 
soldering leads are placed. One of leads is preliminarily bent and applied onto bulge in such a way that 
its bent portion is arranged between bulge and chip edge. At least one of other leads is applied onto 
outer surface of chip. Semiconductor device includes metallic base, chip mounted on base, leads, 
dielectric casing.; Mounting end of one lead is bent near edge of chip. Surface of metallic base under 
chip is finned and it is electrically connected with chip by means of first solder layer. Bent portion of lead 
is arranged between bulge and chip edge. One lead is connected with bulge by means of said first 
solder layer and other lead is connected with outer surface of chip by second solder layer. EFFECT: 
enhanced quality of high power semiconductor devices. 7 cl, 12 dwg 
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